Background: Granulomatous skin lesions often present as a diagnostic challenge to dermatopathologists due to various modes of presentation and identical histological picture produced by several causes. The aim of the study was to study different granulomatous skin lesions and to determine the relative frequency, the level of clinicopathologic concordance and to compare our results with those of other workers.
INTRODUCTION
The granulomatous reaction pattern is defined as a distinctive inflammatory pattern characterized by the presence of granulomas. Granulomas are relatively discrete collections of histiocytes or epithelioid histiocytes with variable numbers of admixed multinucleated giant cells and inflammatory cells. 1 According to Dorland, the term "granulomatous" was expressed initially by Virchow to Granulomatous skin lesions often present as a diagnostic challenge to dermatopathologists due to various modes of presentation and identical histological picture.The occurrence of different types of granulomatous lesions of the skin varies according to the geographical location. This is a comparative study of different granulomatous lesions of the skin in our geographical location.
The aim of this study was to determine the relative frequency of granulomatous lesions of the skin, the level of clinicopathologic concordance.
MATERIALS AND METHODS
This was a retrospective analysis of 106 skin biopsies received in the Department of Pathology, Kasturba Medical College, Mangalore over a period of 2 years from January 2007 to December 2008. Clinical information and clinical diagnosis were noted. Sections stained with hematoxylin and eosin along with other necessary special stains were studied. The granulomas were subclassified into sarcoidal, tuberculoid, necrobiotic, suppurative, foreign body and miscellaneous granulomas. 1 
RESULTS
Out of 1590 skin biopsies, granulomatous lesions of the skin constituted 106 cases (6.67%). Out of them, 67 (63.21%) were males and 39 (36.79%) were females with a male to female ration of 1.7:1. Ages ranged from 11 to 84 years with a mean age of 47.5 years. Maximum number of cases occurred in the fourth decade followed by fifth decade. Majority of the cases (74.5%) were categorized as infectious granulomatous lesions, where as the rest (25.5%) as non-infectious granulomatous lesions.
Out of a total of 106 cases, 73 (68.9%) showed tuberculoid granulomas, 20 (18.9%) had foreign body granulomas, 4 (3.7%) each had necrobiotic and miscellaneous/nonspecific granulomas, 3 (2.8%) had suppurative granulomas and 2 (1.9%) had sarcoidal granulomas. Leprosy (63 cases, 59.43%) constituted majority of the cases of granulomatous skin lesions.
The most common site of granuloma was the upper extremity (23 cases,21.7%). Most of the lesions of tuberculoid leprosy were in the upper extremity, while histiocytic leprosy showed whole body involvement. The overall concordance between clinical and histopathological diagnosis of different types of granulomatous lesions of the skin was 88.7%.
In the present study of 63 leprosy cases, Borderline Tuberculoid (30 cases, 47.6%) (fig.1A&B) predominated followed by Indeterminate leprosy (8 cases, 12.7%). The least common were histioid leprosy ( fig 2) and Hansen's disease without clinical sub-classification (1 case each, 1.6%).
The overall level of concordance between the clinical and histopathological diagnosis was 96.8%. However, after excluding the 32 cases mentioned above, the overall concordance was 61.3%. Six cases of cutaneous tuberculosis were recorded and were typified as Lupus Vulgaris (LV, 2 cases), tuberculosis cutis orificialis (TCO, 2 cases), miliary tuberculosis (1 case) and tuberculosis verrucosa cutis (TVC, 1 case). Stain for acid fast bacilli (AFB) was positive in the case of TCO.
Two cases of cutaneous sarcoidosis were recorded in this study. Both were females aged 49 and 51 years old. Initial diagnosis of sarcoidosis was made on biopsy and further substantiated by radiological findings.
Cutaneous leishmaniasis comprised 3.7% of the cases studied. All four cases were seen in males with age range of 22 to 75 years. Upper extremities were predominantly involved with pain and itchiness as the major complaints. Biopsy showed presence of Leishnania Donavani (LD) bodies on routine HE stain ( fig.3 ). However, in one case Giemsa stain was equivocal.
Cutaneous chromoblastomycosis comprised 2.8% of the cases studied. All three cases were seen in males with age ranging from 52 to 74 years. Majority of the lesions involved in the lower extremity. Dark brown "copper penny" bodies were characteristic finding in all cases ( fig. 4A&B ).
Granuloma annulare comprised four (3.7%) of the 106 cases studied. Three of the four patients were females with predominance in the younger age group. Majority of the cases presented with localized lesions.
Foreign body granuloma comprised 18.9% of the total cases. Majority of the cases were of epidermal cyst with wide age distribution occurring predominantly on the head and neck area, and the trunk.
DISCUSSION
The studies focusing on the different kinds of granulomatous lesions of the skin were conducted by various authors.
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The present study showed agreement to Dhar's study with respect to the male predominance of granulomatous lesions of the skin. 6 Infectious granulomatous lesions were predominant in the present study in accordance to the study done by Bal et al. 3, 4 In Zafar's study, 5 the most common site of granulomatous skin disease (23.57%) was in the head and neck region. Whereas in our study majority occurred in the upper extremity (22.43%).
Tuberculoid granuloma was the most common in all four studies (Table 1) . Though the occurrence of tuberculoid granuloma was lower in this study, it still was the most common type of granuloma present
Out of a total of 515 cases of infectious granuloma in Bal's study, 373 (72.4%) were leprosy cases followed by 119 (23.1%) cases of cutaneous tuberculosis. 3 In our study 63 (79.7%) cases were leprosy followed by 6 (7.6%) cases of cutaneous tuberculosis.
A major bulk of the cases comprised of leprosy which were typed and analyzed for clinical and histopathological concordance. Skin lesions in leprosy were more common in males. There were 41 (65.08%) males and 22 ( 34.92%) Granulomatous lesions of the skin females with a male to female ratio of 1.8:1. These results were comparable with Jayalakshmi who also found male preponderance (73.68%) with a male to female ratio of 2.8:1. 7 Nadkarani and Rege 8 , Moorthy et al 9 also found males to be involved more by leprosy of the skin. Borderline tuberculoid leprosy was the most common lesion encountered in our study in accordance to various other studies. 3, [7] [8] [9] In most of the studies referred to, the correlation was better at the lepromatous pole than the tuberculoid pole ( Table 2 ). The present study showed an exact opposite finding with a higher correlation at the tuberculoid pole.
Bhatia et al 10 observed that upon combining some of the groups, the concordance for TT/BT group was 80% and for the BL/LL group it was 93%. The researchers have stated that since both TT and BT are considered paucibacillary and LL or BL are considered multibacillary for treatment purpose, differentiating TT from BT or BL from LL was perhaps therapeutically irrelevant. 10 Upon combining some of the groups in the present study, the concordance for TT/ BT group was 52.6% and for the BL/LL group it was 25%, which was significantly lower than the study.
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Differentiating Non-specific dermatitis from indeterminate leprosy poses as a common problem to dermatopathologists. The following can serve as a guideline:
1. Irregular (pseudo-epitheliomatous) hyperplasia of epidermis 2. Neutrophils among the infiltrate These two almost exclude a diagnosis of early leprosy. The following features are typical of non-specific dermatitis and make early leprosy rather unlikely:
1. Cellular infiltrate (not granuloma) with a predominantly perivascular distribution and very little around skin adnexal structures 2. Much edema either around blood vessels or in the epidermis or both 3. Much melanin pigment in melanophores in the superficial dermis when the basal layer of epidermis is intact.
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Two out of 106 cases were diagnosed as cutaneous sarcoidosis in the present study. Sarcoidosis was rare in the series by Zafar and common in other studies. [4] [5] [6] Both patients were female and the initial diagnosis of sarcoidosis was made in skin biopsy and further substantiated by radiological evidence of pulmonary involvement and mediastinal lymphadenopathy. Non-caseating granulomas were seen in the dermis in both the cases with similarity to other series with dermal predominance. 6, 12 A negative Montoux test in one of the cases helped to rule out a differential diagnosis of cutaneous tuberculosis. Cutaneous anergy is a feature in sarcoidosis. An interesting observation in one of the cases was perineural invasion by the granulomas suggesting that it is not only leprosy that has perineural involvement. Reticulin stain can also be done to show the increase in reticulin fibers surrounding and permeating the epithelioid granulomas. In addition, Masson's Trichrome staining can be used to demonstrate fibrinoid necrosis.
13 Chest X-ray and serum calcium levels are required for confirmation of the diagnosis. 4 Foreign material may be a frequent nidus of cutaneous granuloma formation. 12, 14 Both the cases were studied under polarized microscope to rule out presence of foreign material. Atypical histological findings and foreign bodies are more common than initially expected in cutaneous sarcoidosis. 12 The ultimate diagnosis will require clinical correlation, laboratory investigations, chest x-ray as well as available tissue culture. 5, 13, 14 In the present study 6 out of 1590 cases of skin biopsies were diagnosed as tuberculosis (0.38%). The worldwide incidence of tuberculosis varies from 0.1 to 1% of all cutaneous conditions. In Pakistan the frequency of cutaneous tuberculosis is high (3.7%).6 A female preponderance was observed (4/6) in our series similar to other studies. 6, 15, 16 Among the six cases in the present study the lesions were typified as LV (2 cases), TCO (2 cases), cutaneous miliary tuberculosis (1 case) and TVC (1 case).
Table1: Comparison of the types of granuloma in different studies
LV was the commonest form in some studies, 4, 6, 17 whereas scrofuloderma predominated in others, 18 particularly in childhood. 19 LV affects primarily the head and neck region, although in Southeast Asia it appears to be more common on the extremities and buttocks. 1, 17 TCO constituted 7/47 cases typified in the study by Zafar et al. 5 We encountered two cases, one with painful vulval, inguinal and perianal lesions and the other with multiple perianal eczematous lesions. In the former case, histopathologically a dense mixed inflammatory infiltrate was seen with ill formed granulomas. Stain for AFB was negative. This patient also had biopsy proven granulomatous cervicitis. Treatment with ATT showed only partial response. The patient refused colonoscopic evaluation to rule out the possibility of Crohn disease. In the latter case, there were distinctive tuberculous granulomas with AFB positivity.
Cutaneous manifestations of miliary tuberculosis are rare. It presents with erythematous papulo pustular skin eruption and is described in patients with HIV infections. 20, 21 A 51 year old lady presented with papulo pustular lesion with discharging sinuses all over the body. Histopathology showed caseation granulomas with superficial dermal abscess. Stain for AFB was negative, however no history was available regarding tuberculosis of the lung or any other organ.
TVC is a common clinical pattern. 5 An eighteen year old boy presented with verrucous papule on dorsum of the hand which on histopathology showed characteristic epidermal changes and mixed inflammatory granuloma in the deep dermis. Sporotrichosis was considered in differential diagnosis, however both AFB and PAS stain for fungus were negative. Culture and PCR play an important role in correctly diagnosing and treating such cases. 21 Ziehl Neelsen stain for AFB is indicated in all suspected cases of cutaneous tuberculosis. AFB were seen in 25.3% of caseating and 2.8% of non-caseating granulomas. 3 Tubercle bacilli are very rarely demonstrated in cases of LV as well as TVC. 6 In cases of scrofuloderma, they may be found occasionally. They are known to be positive in TCO.
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Among the six cases in our study, only one case of TCO (16.6%) was AFB positive.
Cutaneous leishmaniasis comprised 3.7% of the cases studied which was midway in comparison to the studies done by Zafar (7.3%) and Bal (1.16%). 3, 5 All four cases were seen in males and predominantly on the upper extremity. Itchiness and pain were the common symptoms. On histopathological examination LD bodies were identified on routine HE sections but had equivocal results in one case with Giemsa and PAS stains. Hence a diagnosis suggestive of cutaneous leishmaniasis was given. In the series published by Bal et al, LD bodies were identified in only 50% of cases. 3 Leishmanin skin test (positive in 80% cases) and exudates staining with Giemsa or Wrights stain can be performed as an ancillary test. The definitive diagnosis rests on the isolation of organisms by smears and culture or its identification in tissue sections. 22 In the study by Bal et al 3 they were able to identify LD boides in only 50% of the cases. It is usually difficult to detect LD bodies in paraffin sections, but plasma cell histiocytic infiltrate can suggest the diagnosis. 3 Granuloma annulare comprised four (3.7%) of the 106 cases studied which was similar in incidence with other case series. 4, 5 Majority of the patients were young with a female predominance similar to the study done by Friedman-Birnbaun, however in the study done by Mohan et al. a male predominance was found. 4, 23 Clinically three fourths of the cases were of localized granuloma annulare. On histopathological examination three of the four cases showed dominance of an interstitial pattern. Palisading pattern of presentation was seen in 25% of the total cases, similar to other case series. 23, 24 In cases where mucin is clearly not apparent, a colloidal iron and alcian blue stain can be done.
Cutaneous chromoblastomycosis is a chronic localized infection of the skin and subcutaneous tissue with a recrudescent character, potentially associated with the growth of epidermoid carcinoma in affected regions and a poor quality of life and work incapacity to the patient. 25 Farmers are usually affected with predilections for old age and male predominance. The lesions commonly involve the lower extremities. [25] [26] [27] Two out of three cases encountered in our study were farmers and all were elderly male with involvement of the lower extremities.
All three cases showed pseudoepitheliomatous hyperplasia, dermal microabscess, epithelioid cells and multinucleated giant cells along with dark brown "copper penny" bodies ( fig.4) . A positive KOH mount may also aid in the identification of the fungus. In cases where fungal organisms are not identified but a high index of suspicion is present, a fungal culture is always the confirmatory test.
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Foreign body granuloma comprised 18.9% of the total cases studies, which was significantly higher compared to other case series. 4, 5 Majority were epidermal cyst with a clinicohistopathologic concordance of 94.4%. Majority of the lesions were seen in the head and neck area, and the trunk. When an epidermal cyst ruptures and the contents of the cyst are released into the dermis, a considerable foreign-body reaction with numerous multinucleated giant cells results, forming a keratin granuloma. The foreign body reaction usually causes disintegration of the cyst wall and may lead to a pseudocarcinomatous proliferation in remnants of cyst walls.
CONCLUSION
Infections form an important cause of granulomatous skin lesions with leprosy as the leading etiology. The clinicohistopathologic concordance of granulomatous skin lesions is high (88.7%) with a clinicopathologic concordance of 61.3% for leprosy in this study. It can be concluded that histopathology plays an important role in sub-classification and management of the disease.
Granulomatous skin lesions have various modes of presentation. A classical clinical picture may not always be present. Skin biopsies definitely help in arriving at a diagnosis, provided that a proper history and clinical correlation is available. Special stains play a supporting role in infectious granulomas. Culture and PCR are indicated in certain cases.
